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Abstract 
This paper introduces the background of low-carbon development briefly, and analyzes the paths of low-carbon 
economies development in typical countries comparatively. Then it builds and analyzes regression model based on 
the panel data from six representative countries. It explores the relationship of EI and primary industry, second 
industry, tertiary industry. And using impulse response model, it analyzes the dynamic response effect from industrial 
structure to EI under China’s data. Finally, some constructive conclusions are presented from the analysis results. 
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1. Introduction 
Global warming due to increasing atmospheric CO2 is a matter of serious concern. The 
Intergovernmental Panel on Climate Change (IPCC) in its fourth Assessment Report (AR4) notes that 
under all assessed stabilization scenarios global greenhouse gas (GHG) emissions in the coming decades 
will continue to grow. By 2030, emissions will increase 45-110% due to the energy use of carbon dioxide, 
as shown in table 1, in which increments of 2/3 to 3/4 will be from developing countries (IPCC, 2007). 
Table 1. 1990-2030 carbon dioxide emissions in some Countries and Regions 
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 (BAU scenario)Unit: million tons 
 1990 2005 2010 2020 2030 
U.S 4989 5982 6011 6384 6851 
Canada 465 628 669 727 784 
E U 4101 4383 4512 4760 4834 
Japan 1009 1242 1196 1195 1170 
China 2241 5323 6898 9475 12007 
India 565 1164 1938 2614 3237 
World 21226 28051 31100 37035 42325 
Source: EIA (2008) 
One of the most compelling reasons for pursuing low-carbon development is that the potential impacts 
of climate change are predicted to be severe, for both developing and developed countries, and that 
reducing green house gas emissions can reduce the risk of the most catastrophic impacts.”Low-carbon” is  
quickly entering the lexicon of development, adding an important climatic dimension to the concept of 
economic sustainability. 
2. Reviews 
With environmental issues revealing especially day-by-day, people have reviewed deeply the industrial 
structure and economic development paths. Since the publication of the original Limits to Growth: a 
report to the club of Rome (1972), which reported that the economic collapse caused by excessive 
pollution generated by the increased pace of industrialization permitted by the greater availability of 
resources. There has been an underlying concern that our current development path is fundamentally 
unsustainable. Industrial structure influenced low-carbon development, and human society must 
experience the model of low-carbon agriculture ----high-carbon industry---low-carbon service trade. 
Foreign studies on the influence of industrial structure to low-carbon development focused mainly  on the 
analysis to individual state. Eiichi Endo (1991) proposed a method for evaluating the effects of energy 
efficiency improvement on CO2 emission reduction. The method utilized a compact energy system model 
combined with analytical calcu lations. Effects of energy efficiency improvement in  Japan in the year 
2030 are analyzed using the method. Peter N. King (2009) provided an analysis of the theoretical basis of 
the theoretical basis of a Low-Carbon Development Path (LCDP), and suggested that a LCDP is 
technologically feasib le and affordable; countries in Asia-Pacific, both developed and developing, can do 
more to make a LCDP a reality. Todd M. J. (2009) sought to identify and evaluate low-cost options for 
reducing GHG emissions that Mexico can implement in the short to medium term. Chi Yan -ying (2010) 
discussed the developed countries carbon emission reduction policies in  detailed which included the 
United States, Britain and Japan and etc. Analyzed China’s present situation of carbon emission reduction, 
found the existing problems and put forward relevant recommendations. Comparatively speaking, many 
Chinese scholars give their opinions that CO2 emissions reduction must re-adjust and optimize the 
industrial structure. Liang ping (2009) pointed an efficient path that low-carbon development would 
advance upgrading of an industrial structure based on analyzing low-carbon economy totally.   
3.  Paths of low-carbon economies development in typical countries  
The substance of low-carbon development is that while economy maintains rapider growth reduce the 
CO2 emissions for cutting down the harm to the environment. Here we choose emis sion intensity (EI) 
which is CO2 emission per GDP (seen in Fig. 1). 
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Fig.1.  EI in typical countries from 1800~2008 (ppp, 2000 year price) 
Data source: http://www.wri.org/publications/data-sets 
We can see that EI improved gradually from the 18th century to 19th century in developed countries 
through Fig.1. By the mid-19th century, it reached its emissions intensity peak, and then reduced and 
stabilized gradually. Although Korea started a bit later, the develop trend of its EI was similar. 
4. Analysis of regression and impulse response model 
4.1. Variables and data sources 
Industrial structure refers to the inter-combination relat ions among various industrial of national 
economy. It uses the proportion of indus trial output of GDP to represent the variable of industrial 
structure. 
In order to inspect solely the influence of industrial restructuring to low-carbon development, the 
variable of low-carbon development uses EI. We use abbreviation to represent variab les in  the model. So 
I1 is primary industry, I2 Is second industry I3 and is tertiary industry. EI is carbon emission intensity.  
Data sources include WRI data sets, China statistical yearbook, international statistical yearbook, time 
span is 1970~2006. 
4.2. Results of regression analysis 
Under the g lobal climate warming,  low-carbon economy appeared and implemented. Some 
representative countries  must be included in the research view. So the research on influence of industrial 
structure adjustment to low-carbon development could choose panel data model of the representative 
countries to make empirical analysis. In terms of the property of the variables it builds the regression 
model:   
  itititiiit GIGIGI POOOD  )/()/()/(EI 332211 ,  37,36,,......2,1;6,...,3,2,1   ti 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Using eviews 6.0 software, the results of regression analysis are as follows (as shown in table 2): 
Table 2. The results of regression analysis 
Dependent variable: EI                                                  Included observations: 37 
Method: polled EGLS (cross-sections SUR)                 Sample: 1970~2006 
Linear estimation after one-step weighting matrix 
 Variable  Coefficient Std. Error t-Statistic Prob. R-squared 
I1/G 
A 1.419 3.016 4.706 0 97% 
U 1.746 3.187 5.479 0 92% 
J 0.702 0.158 4.425 0 93% 
G 2.036 1.77 4.619 0 99% 
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K 0.853 0.061 14.014 0 91% 
C 1.883 0.573 6.781 0 91% 
I2/G 
A 2.348 0.492 4.77 0 99% 
U 0.518 0.266 1.951 0.05 92% 
J 1.483 0.448 3.313 0 90% 
G 8.176 0.164 12.2 0 98% 
K 1.322 0.169 7.822 0 91% 
C 3.507 0.762 4.605 0 95% 
I3/G 
A -0.153 0.114 -1.337 0.19 98% 
U 0.388 0.062 0.628 0.02 92% 
J -0.634 0.282 -2.245 0.03 90% 
G -0.423 0.051 -8.191 0 93% 
K 0.239 0.121 0.197 0 91% 
C -3.788 0.716 -5.287 0 96% 
Note: A is America, U is UK, J is Japanese, G is Germany, K is Korea, and C is China. 
Based on the results of regression analysis, the relationship of EI and primary  industry, second 
industry, tertiary industry are like that: it is obvious positive correlat ions between EI and the development 
of primary industry, second industry. And there is significantly negative correlat ion between EI and the 
development of tert iary industry. In detail, primary industry will promote EI, but it is not obvious. The 
second industry will promote EI obviously. In  summary, the reduction of EI can be implemented through 
developing tertiary industry. 
4.3. Analysis of impulse response model 
From the analysis above we can draw a conclusion on the relat ionship of EI and industrial structure 
development particularly. As China, the dynamic response effect from industrial structure to EI could be 
analyzed through impulse response model in  a long-term. The analysis results of impulse response model 
are as follows (as shown in fig. 2, 3 and 4).  
 
Fig.2.  response on impulse of I1 to EI Fig.3.  response on impulse of I2 to EI 
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Fig.4.  response on impulse of I3 to EI  
As can be seen from fig2, 3 and 4, after a positive impulse of the primary industry (I1) currently, EI’s 
response is rising quickly before the tenth time, and then it is smooth. After a positive impulse of the 
second industry (I2) currently, EI’s response is rising quickly about the tenth time, and then it will fall 
quickly. After a positive impulse of the tertiary industry (I3) currently, EI ’s response is falling quickly 
before the tenth time, and then it is not obvious. 
5. Conclusions 
Based on the analysis above, some constructive conclusions are presented from the analysis results. 
(1) In the industrialization of various countries, the transformat ion of the economic development 
pattern is always following the optimization of industrial structure. And in the different stages of 
industrial structure, the influence of the primary industry, second industry, tertiary industry to EI is 
different. 
(2) The influence of Industrial restructure to low-carbon development is enormous. Based on the 
results of regression analysis, the relationship of EI and industry structure is like that: it is obvious 
positive correlations between EI and the development of primary industry, second industry. And there is 
significantly negative correlation between EI and the development of tertiary industry. So the reduction of 
EI can be implemented through developing tertiary industry. 
(3) In  the long-term, after a positive impulse of the primary industry , second industry currently, EI’s 
response is rising quickly, before the tenth time, and then it  will s mooth, fall quickly  respectively. After a  
positive impulse tertiary industry currently, EI’s response is falling quickly before the tenth time, and then 
it is not obvious. So low-carbon development needs the upgrading of industrial structure in China in a 
long-time. 
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